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Abstract

Background: Human papillomavirus (HPV) is a significant public health crisis across various age groups. While
technology and social media are crucial for disseminating health information, their potential remains underutilized due
to varying levels of familiarity and comfort with digital platforms among different age groups. This study examines
whether using technology and social media for health-related purposes predicts HPV awareness across different age
demographics in the United States. Method: This cross-sectional study employed two datasets from the National
Cancer Institute’s Health Information National Trends Survey (HINTS 5, Cycle 1, and Cycle 2, from 2017 and 2018).
The datasets were merged and analyzed, with a sample size of 6,789. Weighted binary logistic regression analyses
were performed across age groups to evaluate how technology and social media use for health purposes predicted HPV
awareness. Results: The analysis revealed that the use of technology for health-related purposes was associated with
higher HPV awareness across all age groups: 18-34 years, 35-49 years, 50-64 years, and 65 years and older. Conversely,
social media use for health information was significantly associated with increased HPV awareness only among younger
adults (18-34 years). Conclusions: This study highlights the need to effectively integrate technology and social media
to enhance HPV awareness among both younger and older adults with age variations. Leveraging these platforms for
behavioral health interventions could promote better health practices and increase HPV awareness across all age groups.
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Introduction

Human Papilloma Virus (HPV) refers to a group of
over 150 related types of a DNA tumor virus that causes
abnormal growth and accumulation of epithelial tissue in
the skin and mucous membranes [1, 2]. Globally, HPV
accounts for 90% of all cervical cancer, 70% of vulvar
and vaginal cancers, 90% of anal cancers, and 60% of
penile cancer cases [1]. In the United States (U.S.), HPV
infection remains one of the most ubiquitous sexually
transmitted infections (STIs), with an estimated 34,800
cases of HPV are reported annually [1, 3]. As 0f 2023, in
the U.S., an estimated 42 million persons are infected with
a disease-causing genital HPV type, with approximately
13 million persons being newly infected each year, the
majority of whom are in their late teens or early twenties
[1,4,5]. Studies show that nearly all sexually active men
and women between 18 and 59 years old will contract the
HPV virus at some point in their lives, especially if not
vaccinated, and the infection can lead to the development
of genital warts and cancers [1, 6, 7]. Although HPV
is generally benign, it imposes significant social,

psychological, and economic burdens on both patients
and society as a whole [8].

Although HPV infection is a well-known serious
public health crisis[9], there is still much lower levels of
awareness for both younger and older adults in the general
population [10, 11]. While HPV prevention through
vaccination can only be done in the early years (previously
until 26, and more recently 45), awareness about it,
especially among older generations, such as caregivers for
adolescents or young adults can bring about preventative
actions for their children [12, 13]. For instance, prior
cross-national studies conducted in the Netherlands and
the U.S. that examined HPV awareness in parents with
children and adolescents aged 8 to 17 years found that
parents who were aware of HPV encouraged and initiated
their children to get vaccinated and followed up to ensure
that their children had access to HPV information [14,
15]. It has been recommended that increasing awareness
of HPV among adults could prevent more than 59% of
HPYV infection-related cases [3, 16]. HPV awareness is
unwaveringly essential when making informed health-
related decisions. However, lack of HPV awareness can
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lead to ambivalent attitudes that can be easily malleable
and may contribute to difficulties in making good health
decisions [17, 18].

In the U.S., national rates of HPV-related awareness
have continued to decline, highlighting the need for
innovative population-level interventions to enhance HPV
awareness [19, 20]. This may also require integrating
health information technology (HIT) to influence
HPV-related awareness and improve vaccine adoption
positively [21]. Modern technology continues to improve
the ability to communicate and enhance efficiency in
accessing health information in nearly all aspects of
human lives [22, 23], including HPV cases [21]. People
of varying ages who access health information through
technology are more likely to be aware of HPV and
available vaccines and are at lower risk of becoming
infected with HPV [24]. Interestingly, even older adults
who are 50 years and above who may be reluctant to use
technology, and especially those living with compromised
health status, may be taking advantage of the internet and
other available technologies to access information for
healthcare purposes [25-27]. Nonetheless, more younger
people than older adults are actively engaged in digital
health technology use to access vital health information
related to HPV awareness [28, 29], and that can lead to
making informed health decisions in their lives and further
prevents the risks associated with HPV [30].

Regardless of one’s age, technological use provides
endless opportunities through the daily web, email, and
mobile technology such as texting and encouraging
positive behavior change regarding HPV [31, 32]. The
most common technologies used for accessing health
information, including HPV, are smartphones (98.9%),
mobile apps for tracking health information (65.5%), and
text messages from their healthcare providers (29.3%)
[33]. The advantages of using technology include
reminders through text messaging and apps that helps
to reduce missed appointments, educate young people
about sexual health, and track patient information [33].
Most importantly, the widespread use of text messaging
could help to reach diverse populations, as they draw
more attention than email reminders [34, 35]. Hence, the
use of digital health technology has been a cost-effective
way to increase HPV awareness and knowledge, removing
barriers, and increase vaccine uptake, especially for
younger people who are at increased risk of HPV [2, 33].

Social media platforms are often the first resource
for accessing health information [26, 36]. Numerous
studies revealed that many people turn to social media to
seek answers for their lingering health related questions,
engage in discussions about HPV infections, and share
information about HPV with others [7, 37-44]. More
than 70% of U.S adults report using at least one social
media site, including YouTube (73%) and Facebook
(68%), making social media the most common source
of important health information [45]. Simultaneously,
increased social media use among older adults has been
associated with increased HPV awareness [46]. However,
utilizing social media has been found to be higher among
younger people compared to older adults [32, 35, 47,
48]. In the U.S. alone, younger people (18 to 29 years)
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reported using one or more types of social media [49], such
as YouTube (94%), Facebook (80%), Snapchat (78%),
Instagram (71%), and Twitter (45%) [45]. As such, social
media use is now one of the most important technology
resource essential for assessing health information and
breaking down communication barriers about essential
health information related to HPV awareness, prevention,
and vaccines for many people regardless of their age
differences [50]. Despite the insurmountable benefits
offered, social media can also be the source of potential
misinformation that discourages people from accessing
critical health information [51-53].

More so, although social media and technology are
widely used as essential tools of promulgating multifaceted
vital health information, including HPV awareness,
previous studies have primarily focused on gender, race,
ethnicity, and education when examining HPV awareness
[54]. In addition, prior studies have primarily focused
on providing vaccines, prevention, and interventions for
HPYV, but without considering how technology and social
media use can play an informed role in promoting robust
HPV awareness across age groups. Therefore, the purpose
of this study is to examine whether the use of technology
and social media for health-related purposes is associated
with HPV awareness across different age groups (18-34
yrs., 35-49 yrs., 50-64 yrs., and 65 or older) in the U.S.
The primary research questions this study endeavors to
answer are outlined below:

1. In what ways do individuals in different ages vary
in their health-related technology and social media use?

2. How does the association between the use of
technology and social media for health-related purposes
and HPV awareness differ across different age groups?

This study will provide essential baseline information
for developing and implementing tailored digital
interventions that can effectively engage patients in
varying age groups to improve HPV awareness and
eventually vaccination to reduce eminent risk.

Materials and Methods

Data Source

A cross-sectional research design was used in the
present study, utilizing a secondary dataset from the
National Cancer Institute’s (NCI) Health Information
National Trends Survey (HINTS). To increase the sample
size of each age group, two cross-sectional datasets
HINTS 5, Cycle 1, and Cycle 2 were merged and analyzed
(total N = 6,789). Data from Cycle 1 and Cycle 2 were
collected through self-administered mailed surveys
between January 2017 and May 2018 to investigate the
American public’s use of cancer-related information.
A two-stage stratified random sampling strategy was
employed to ensure representativeness: first, a stratified
sample of residential addresses was randomly selected
from a comprehensive national file, and second, one adult
was randomly chosen within each sampled household.
The stratification in the first stage aimed to ensure that
various demographic and geographic segments of the
population were represented, thereby increasing the
precision and generalizability of the findings. The final



sample size of 6,789 individuals across different age
groups thus reflects a nationally representative, weighted
sample of U.S. adults. Consequently, sample weights
were not re-applied in this analysis because the merged
dataset retained the weighted, representative nature of
the original HINTS samples. More details regarding data
collection for HINTS 5, Cycle 1 and Cycle 2, including
sample size calculations and response rates, are reported
in the respective methodology reports (National Cancer
Institute, 2017, 2018).

Dependent and Independent Variables

The dependent variable, HPV awareness, was
measured by asking respondents in HINTS 5 if they
had ever heard of HPV (Human Papillomavirus). It was
explicitly noted that HPV is not HIV, HSV, or herpes.
Responses were coded as 0 for “no” and 1 for “yes.”

The independent variables in our study were
technology use and social media use. To measure
technology use for health-related purposes, participants
were asked in HINTS 5 if they had used a computer,
smartphone, or other electronic means to do any of the
following in the past 12 months (no=0, yes=1): (a) looked
for health or medical information for themselves; (b)
looked for health or medical information for someone else;
(c) bought medicine or vitamins online; (d) used email or
the Internet to communicate with a doctor or a doctor’s
office; (e) tracked health care charges and costs; and (f)
looked up medical test results. The sum of these six items
provided a continuous score for the level of technology
use for health-related purposes, ranging from 0 to 6.

Social media use was another independent variable
assessed in this study. Defined in HINTS as “using the
Internet to connect with other people online through social
networks like Facebook or Twitter,” participants were
asked if they had used the Internet in the past 12 months
(no=0, yes=1) for the following purposes: (a) visiting a
social networking site (e.g., Facebook or LinkedIn); (b)
sharing health information on social networking sites (e.g.,
Facebook or Twitter); (c) writing in an online diary or
blog; (d) participating in an online forum or support group
for people with a similar health or medical issue; and (e)
watching a health-related video on YouTube. For this
study, two variables were analyzed: general social media
use (including items a and c¢) and social media use for
health (including items b, d, and e). The level of general
social media use and social media use for health was
calculated by summing the scores for each category and
analyzed as continuous variables (general social media
use: range 0-2; social media use for health: range 0-3).

Covariates

Sociodemographic characteristics, health care
resources, English proficiency, self-reported health status,
and family cancer history were included in the analysis as
covariates. Most sociodemographic characteristics were
classified as dichotomous variables, including gender (0
= male, 1 = female), marital status (0 = never married
or other, 1 = married or living as married), educational
attainment (0 = less than bachelor’s degree, 1 =bachelor’s
degree or higher), and rural or urban residence (0 = rural,
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1 = urban). Household income was divided into three
groups: 0 for $0-$19,999, 1 for $20,000-$74,999, and
2 for more than $75,000. Health care resources were
measured using two dichotomous covariates: health
insurance coverage (0 =no, 1 = yes) and the frequency of
visiting health care providers (0 = 0 times, 1 = 1-3 times,
2 = more than 4 times). Family cancer history was also
measured as a dichotomous variable (0 = no, 1 = yes).

Statistical Analysis

With the final sample weight, population estimates
were obtained for the independent variable and other
covariates across four age groups (18-34 years old, 3549
years old, 50-64 years old, and above 65 years old). To
account for the complex survey design and ensure accurate
variance estimates, 100 jackknife replicate weights were
applied. These replicate weights represent systematically
resampled subsets of the data, where each replicate omits
a portion of the sample to mimic the variability of the
full population. By calculating the estimates (such as
HPV awareness proportions or regression coefficients)
separately for each replicate and then analyzing the
variation across them, we obtained robust and reliable
standard errors that account for stratification, clustering,
and unequal selection probabilities in the survey. Lastly,
weighted binary logistic regression analyses were
conducted across all age groups to predict the significant
association between the variables and HPV awareness. All
statistical analyses were performed using STATA/SE 15.1.

Results

Descriptive characteristics of the participants

Descriptive information of participants is presented
in Table 1. About half of the participants were female
(50.99%), married or living as married (53.87%).
Around two-thirds of participants were non-Hispanic
White (65.23%). Less than one-third of participants
had a bachelor’s degree or above (32.14%). More than
forty percent of participants (44.71%) reported that their
household income was between $20,000 and $74,999,
while 37.77% reported having more than $75,000.
Regarding healthcare resources, most respondents visited
healthcare providers at least 1 time in the past 12 months
(51.42% reported 1 to 3 times while 30.39% reported more
than 4 times), and most participants had health insurance
(91.60%). In addition, about three-quarters of participants
reported having a family member who had cancer
(74.49%). A significant difference in socio-demographic
characteristics was found across four age groups: 18-34
years old, 35-49 years old, 50-64 years old, and over 65
years old (p<0.001).

Use of Technology and Social Media by Age Groups
Table 1 also presented the levels of HPV awareness
and technology use for health-related purposes among
participants across different age groups. Overall,
respondents had a moderate level of HPV awareness
with 62.37% responding that they heard of HPV. Older
participants tended to have lower HPV awareness levels
than their younger counterparts (p<0.001). Participants
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Table 1. Socio-Demographics of the Sample (N = 6,789%)

Variables 18-34 years  35-49 years  50-64 years 65 or older P-Value®
Total N (%) % % %
Gender
Male 2564 (49.01) 47.67 51.35 51.31 44 .46 <0.001
Female 3697 (50.99) 52.33 48.65 48.69 55.54
Urbanicity
Rural 926 (13.93) 10.35 11.73 16.44 17.75 <0.001
Urban 5863 (86.07) 89.65 88.27 83.56 82.25
Race/Ethnicity
Others 2938 (34.77) 40.09 413 32.31 20.41 <0.001
Non-Hispanic White 3851 (65.23) 59.91 58.7 67.69 79.59
Marital Status
Never married or other 3117 (46.13) 71.44 36.51 37.51 429 <0.001
Married or living as married 3498 (53.87) 28.56 63.49 62.49 57.1
Education
Below bachelor’s degree 3720 (67.86) 60.01 63.24 71.22 77.29 <0.001
Bachelor’s degree or above 2914 (32.14) 39.99 36.76 28.78 22.71
Housing income
$0-$19,999 1138 (17.53) 18.8 13.63 17.07 21.75 <0.001
$20,000-$74,999 2738 (44.71) 49.03 39.92 39.8 55.02
$75,000 or more 2173 (37.77) 32.17 46.45 43.13 23.23
Frequency going healthcare provider
None 969 (18.19) 23.11 20.61 16.98 9.62 <0.001
1-3 times 3375 (51.42) 50.44 54.94 50.62 49.1
4 times and above 2363 (30.39) 26.45 24.45 32.41 41.28
Health Inusrance
No 276 (8.40) 12.69 10.69 7.73 1.28 <0.001
Yes 5343 (91.60) 87.31 89.31 92.27 98.72
Family cancer history
No 1451 (25.51) 27.74 27.16 23.72 23.93 <0.001
Yes 4715 (74.49) 72.26 72.84 76.28 76.07
HPV awareness
No 2612 (37.63) 27.33 27.35 41.27 56.63 <0.001
Yes 4084 (62.37) 72.67 72.65 58.73 43.37
18-34 years  35-49 years  50-64 years 50-64 P-Value
Total Mean Mean Mean Mean Mean
Technology use for Health-Related 2.55 2.87 29 2.52 1.77 <0.001
Purpose (range:0-6)
Social Media Use for health 0.53 0.76 0.67 0.45 0.21 <0.001
(range: 0-3)
General Social Media Use (0-2) 1.28 1.74 1.52 1.14 0.62 <0.001

“The total sample size of each variable may not be the same as the total sample size of the study due to missing values. *Pearson Chi-Square p-values
for categorical variables and F-test p-values for Technology use for health purpose

reported a low level of using technology for health-related
purposes (mean=2.55, range from 0 to 6). Compared to
younger respondents, older respondents showed lower
use of technology for health-related purposes (p<0.001).
Participants reported a high level of using general social
media (mean=1.28, ranging from 0-2) but a low level of
using social media for health: 0.53 out of 3. Compared
to younger respondents, older respondents showed lower
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use of general social media and social media for health
(p<0.001).

Table 2 lists specific use of technology for health-
related purposes. More than half of the participants had
used electronics to look for health or medical information
for themselves (71.09%) or someone else (58.99%).
Around one-third of respondents had used electronics to
communicate with a doctor or a doctor’s office (35.56%),
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Table 2. The Levels of Tehcnology Use for Health Purpose Across Age Groups

Variables Yes 18-34  35-49  50-64 65 years P-Value
N (%) years years  years  orolder
% % % %

Looked for health or medical information for yourself 4523 (71.09) 8396 79.44 67.38 49.65 <0.001
Looked for health or medical information for someone else 3611 (58.99) 67.8 69.84 56.71 36.23 <0.001
Bought medicine or vitamins online 1540 (22.03) 21.7 2417 22.77 18.09 <0.001
Used e-mail or the Internet to communicate with a doctorora 2401 (35.56) 38.72 4122  35.11 24.22 <0.001
doctor’s office

Tracked health care charges and costs 2106 (32.74) 39.5 36.17 32.67 19.69

Looked up medical test results 2338 (33.37) 33.03 36.72 34.62 26.89 <0.001

track health care charges and costs (32.74%), or look up
medical test results (33.74%). However, only around
one-quarter of respondents reported using electronics
to buy medicine or vitamins online (22.03%). Overall,
older participants tended to have lower use of electronics
for each health-related purpose, except compared to
participants between 18-34 years old, participants between
35-49 years old had a higher level of using electronics to
look for health or medical information for someone else,
buy medicine or vitamins online, use e-mail or the internet
to communicate with a doctor or a doctor’s office or look
up medical test results.

Table 3 shows the specific use of social media. More
than half of the participants reported that they had used
the internet to visit a social networking site (68.45%).
However, only 5.05% of participants reported using social
media to write an online diary or blog. In terms of social
media use for health, very few respondents had used the
internet to share health information on social networking
sites (14.51%) or to participate in an online forum or
support group for people with similar health or medical
issue (6.23%). On the other hand, around one-third of
participants had used the internet to watch a health-related
video on YouTube (32.73%). Older participants appeared
to have lower use of social media compared to the younger
population (p<0.001), except participants in 35-49 years
old group who tended to report a higher level of using
social media to participate in an online forum or support
group for people with similar health or medical issue,
compared to participants who were 18-34 years old.

Binary Logistic Regression
As seen in Table 4, after controlling for other covaries,

technology use for health-related purposes was positively
associated with the level of HPV awareness among all
groups: 18-34 years old (OR=1.29, 95%CI=1.03-1.62),
35-49 years old (OR=1.35, 95%CI=1.12-1.64), 50-64
years old (OR=1.224, 95%CI=1.11-1.39), and above 65
years old (OR=1.27,95%CI=1.12-1.44). However, social
media use for health was significantly associated with HPV
awareness only among the youngest group aged between
18 and 34 years old (OR=1.83, 95%CI=1.08-3.10). In
contrast, general social media use was not associated with
HPV awareness in any age group.

Among other covariates, female participants were
more likely to be aware of HPV compared to males across
three age groups: 35-49 years old (OR=3.16, 95%CI=1.96-
5.09), 50-64 years old (OR=2.75, 95%CI=1.90-4.00),
and above 65 years old (OR=2.14, 95%CI=1.47-3.11).
Compared to other race/ethnicity, non-Hispanic White
participants were more likely to have higher HPV
awareness among middle-age to older groups: 35-49
years old (OR=1.75, 95%CI=1.08-2.84), 50-64 years
old (OR=1.72, 95%CI=1.17-2.53), and above 65 years
old (OR=1.53, 95%CI=1.00-2.34). Having a bachelor’s
degree or above was associated with a higher level of HPV
awareness among two older age groups: 50-64 years old
(OR=1.41, 95%CI=1.00-1.98), and above 65 years old
(OR=1.47, 95%CI=1.04-2.08). Household income was
significantly associated with HPV awareness level among
the youngest groups (18-34 years old). Compared to
participants with lower income ($0-$19,999), participants
with medium household income ($20,000-$74,999)
(OR=4.24, 95%CI=1.01-17.84) and high household
income (OR=7.48, 95%CI=1.00-55.74) were more likely
to have heard of HPV.

Table 3. The Levels of Social Media Use Across Age Groups

Yes 18-34  35-49 50-64 65 years
N(%) years years years or older
General social media use
To visit a social networking site, such as Facebook or LinkedIn 4213 (68.45) 88.16 78.02 65.84 39.39
To write in an online diary or blog (i.e., Web log) 242 (5.05) 9.51 7.22 1.94 1.34
Social media use for health
To share health information on social networking sites, such as Facebook 901 (14.51) 20.96 20.16 10.92 4.86
or Twitter
To participate in an online forum or support group for people with a 400 (6.23) 7.54 9.04 546 2.01
similar health or medical issue
To watch a health-related video on YouTube 1938 (32.73) 49.47 37.17 29.27 13.99
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Table 4. Binary Logistic Regression on Technology Use for Health-Related Purpose and Social Media Predicting HPV

Awareness Across Age

Age

18-34 years
OR (95% CI)

35-49 years
OR (95% CI)

50-64 years
OR (95% CI)

65 years or older
OR (95% CTI)

Gender (ref=Male)
Female

Rural/Urban (ref=Rural)
Urban

Race/Ethnicity (ref=Others)
Non-Hispanic White

Marital Status (ref= Never married or other)
Married or partnered

Education (ref=Below bachelor’s degree)
Bachelor’s degree or above

Household income (Ref=$0-$19,999)
$20,000 - $74,999
$75,000 or more

Frequency of going to healthcare provider in the
past 12 months (ref=0 times)

1-3 times
4 times and above
Health Insurance (ref=No)
Yes
Family Cancer (ref=no)
Yes
Health related technology use
Social media use
General social media use
N
F-test

Hosmer and Lemeshow Test

1
3.04(0.91 - 10.13)
1
1.99 (0.67 - .94)
1
1.31 (0.43 - 4.02)
1
1.07 (0.35, 3.30)
1
2,63 (1.13,6.11)*

424(1.01 - 17.84)*
7.48 (1.00 - 55.74)*
1

2.69 (0.86 - 8.46)
3.11 (0.58 - 16.75)
1
0.95 (0.11- 8.05)
1
2.37(0.98 - 5.73)
1.29 (1.03 - 1.62)*
1.83 (1.08 - 3.10)*
0.79 (0.27 - 2.26)
627
2.69%%

0.48

1
3.16(1.96 - 5.09)%**
1
1.19 (0.50 - 2.81)

1
1.75 (1.08-2.84)*

1
1.14 (0.65 - 1.99)

1
1.52 (0.96, 2.40)

1
1.01(0.48 - 2.14)
0.89 (0.41 - 1.95)
1

0.84 (0.46 - 1.52)
1.17 (0.55 - 2.47)
1
0.85(0.33 - 2.18)
1
1.44 (0.90 - 2.31)
1.35 (1.12, 1.64)%*
1.06(0.74, 1.52)
1.18 (0.72- 1.94)
1053
7.51%%%

0.63

1
2.75(1.90 - 4.00)***
1
0.73 (0.47-1.14)

1
172 (1.17- 2.53)**
1
0.98 (0.66 - 1.47)

1
1.41 (1.00, 1.98)*
1
1.34(0.71 - 1.78)
1.34 (0.74 -2.43)

1

1.27 (0.77 - 2.09)
1.19 (0.65 - 4.72)
1
2.11 (0.94 - 4.72)
1
1.29 (0.85 - 1.94)
1.24 (1.11 - 1.39)%**
1.05(0.80, 1.36)
1.23 (0.80 - 1.89)
1603
11.95%%
0.25

1
2.14(1.47 - 3.11y***
1
1.25 (0.75-2.07)

1
1.53 (1.00 - 2.34)*
1
1.06 (0.67 - 1.67)

1
1.47 (1.04, 2.08)*

1
1.00 (0.62, 1.63)
1.13 (0.62 - 2.05)

1

1.37 (0.67 - 2.79)
1.22 (0.62, 2.43)
1
1.57(0.22 - 11.22)
1
1.20 (0.81 - 1.77)
1.27 (1.12 - 1.44)%**
1.01(0.73, 1.38)
1.39(0.93 - 2.07)
1232
6.52%%%
0.25

p<0.05; ** p<0.01; *** p<0.00

Discussion

The primary purpose of this study was to examine
the use of health-related technology and social media
across different age groups, as well as to investigate the
association between technology and social media use with
HPYV awareness across age groups in the U.S.

First, this study revealed an important generational
divide in the use of technology and social media for health-
related purposes, with older adults demonstrating lower
use of both technology and social media relative to their
younger individuals. This trend is consistent with existing
literature that underscores the impact of age on technology
adoption, particularly in the context of health management
and information seeking [55-58]. Particularly, older
adults often face insurmountable barriers to technology
and social media utilization due to lower digital literacy,
concerns about privacy, and general lack of confidence
in using digital platforms [59]. These barriers further
contribute to a reduced likelihood of engaging with
health-related content online. For instance, studies have
shown that older adults are less likely to own smartphones,
use the internet, or engage with social media platforms,
which limits their exposure to digital health interventions
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and information [60, 61]. This

demonstrated that lower use of technology and social
media can have significant negative implications for their
health outcomes, as access to digital health resources has
been linked to disease prevention and improved health
management [62]. Additionally, older adults may have
different preferences when it comes to seeking health
information. They tend to rely more on traditional sources
such as print media, personal networks, and healthcare
professionals, rather than seeking digital sources [63,
64]. Older adults’ total dependence on traditional sources
could be attributed to a higher level of mistrust in these
sources, as well as their negative perception that digital
information might be less reliable or harder to verify due
to potential misinformation. The issue of trust is crucial,
as older adults may be more skeptical about the credibility
of online health information, which further discourages
their use of technology and other social media platforms
for seeking health-related information.

It is equally important understand that the general
HPV awareness varies significantly across age groups,
independent of technology or social media use. As
evidenced in this study, older adults tend to have lower
prevalence awareness of HPV, while younger individuals



were more likely to be well-informed about HPV. This
trend aligns with findings from previous studies [24, 65].
An important explanation attributed for this difference
could be that HPV awareness campaigns are primarily
targeted toward younger individuals considered at risk of
HPV infection, and may be eligible for the preventative
vaccination, especially if they engage in unprotected
sexual activity. In contrast, older adults, who may not
be the focus of vaccination and awareness efforts, and
may receive less information. Additionally, in the digital
era, younger people are more likely to access health
information through various technological and social
media platforms, which older adults may be less inclined
to use.

This study further demonstrates that technology use
for health-related purposes was associated with higher
levels of HPV awareness for individuals across all age
groups. However, as individuals age, their levels of HPV
awareness decrease as they relate to technology use
for health-related information. This confirms previous
research identifying older adults as passive consumers
of health information, likely due to their limited use of
technology [26]. This suggests that digital divide between
older and younger adults may be large than expected,
potentially limiting older individuals’ access to health
information, including HPV awareness. In contrast,
younger people are more likely to use technology, such as
smartphones and related mobile apps, that are constantly
updated, thereby giving them an upper hand in accessing
health-related information [28]. Some mobile apps could
serve as valuable sources of health information, helping
many young people access specific details about HPV.
However, to address the widening digital divide between
younger and older individuals, it is crucial to introduce
effective mechanisms for designing age-appropriate
educational interventions that encourage access to HPV
information. Subsequently, promoting HPV awareness and
knowledge and, if possible, immunization uptake can be
implemented as part of rigorous efforts to increase HPV
awareness [66]. Before current FDA recommendations,
only people aged 9 to 26 were targeted for HPV vaccine
uptake. As of 2018, the FDA expanded the use of the
HPYV vaccine to people aged 27 to 45 [67]. However,
older adults are excluded, and therefore, most targeted
health information is probably not directed toward them.
This is especially possible on online platforms where
information is presented to audiences through algorithms
and other platform decisions. It is possible that some
older adults might not have received formal safe sex
education when they were younger [68]. This alludes to
the importance of perceived susceptibility and severity of
HPV to older adults. Older adults may be uncomfortable
with seeking information on this topic. In that case, limited
access or use of the internet and technology precludes
them from being informed about the dangers of limited
HPV awareness and knowledge. The advancement of
technology provides insurmountable accessibility to
computers, the internet, and smartphones for people of
all ages. This can serve as a gateway to accessing HPV
information at any time to those eager to learning about
HPV [69]. Text messaging and smartphone applications
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(apps) are two most important current areas of technology
that are often used to promote HPV awareness due to their
popularity and highly accessibility to a broader audience
[70]. The use of technology is evenly distributed across
divisions of age, class, and international borders compared
to other devices and services such as desktop and laptop
computers and home broadband [70]. The strategic use
of the internet, mobile phones, SMS text messages, and
mobile apps helps to disseminate evidence-based HPV
information [35]. These digital technologies will continue
to advance, and new technologies and uses among older
persons will likely emerge, holding great promise to
promoting health information relating to HPV awareness
[45]. In the coming years, integrating health-related
technologies could become the mainstay of interventions
that promote vaccination, knowledge, and awareness of
HPV in many communities, institutions and organizations.
These interventions could target all age groups since the
risks of HPV are not only associated with younger people,
but also older adults as they may be at risk due to limited
knowledgeable. Therefore, implementing digital health
technology can be cost-effective in increasing access to
healthcare services and improve HPV awareness [33].

Furthermore, social media can be a strategic and
successful tool for improving HPV awareness and other
health information if used appropriately [33]. In the
current study, social media use for health information
was associated with greater HPV awareness only for
individuals in younger age groups, which is consistent
with previous studies [40, 47, 71]. The higher levels of
social media use among these young adults may indicate
where young adults access their information. In the case of
older adults, our findings show that their awareness of HPV
remains lower regarding social media use. As evidenced
in the previous study, this could be explained by older
adults’ preference to use the internet primarily for email,
with less than one-third using social media websites [72].
The strategic approach of providing informative health
facts via a commonly used social media channel (i.e.,
Facebook) can be an educational strategy for improving
young people’s HPV awareness and knowledge. However,
it may not be enough to move younger people toward
behavior change to required to reduce the risk of HPV
[7]. The rapid increase in the consumption of online
health information offers both advantages (e.g., ease of
access, reduction of common barriers to care such as
stigma, transportation, and cost) and disadvantages (e.g.,
the potential for misinformation), especially for younger
people [73]. Despite this, social media can be an effective,
low-cost way of disseminating health information and
motivating health behavior change [74].

In order to promote HPV awareness on social media,
one must consider two distinct audiences: older adults
and young adults [74]. Several groups have used social
media to disseminate information about HPV awareness
and the HPV vaccine efforts [7, 42, 75]. Despite the nearly
ubiquitous presence of social media in the lives of many
younger people, there is no clear consensus on how these
platforms ultimately impact their levels of HPV awareness
[45]. Social media campaigns can be developed to improve
HPYV awareness on a smaller scale. For example, a study
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in Philadelphia of teenagers found that Facebook ads for
sharing HPV-related health messages, including short-
term consequences of HPV, such as genital warts, resulted
in significantly higher views and likes than advertisements
that included long-term outcomes, such as cancer [42].
Therefore, the role of Facebook in influencing HPV
awareness cannot be underestimated and should be fully
utilized as a reliable channel to communicate critical HPV
information. Younger adults may desire health information
campaigns focused on preventing immediate risks of HPV.

Limitations of the Study

The advantages of this present study include using
HINTS data from different cycles that are considered
representative of the national population with a large
sample size that can be generalized. Despite this, the
findings of this research must be viewed in the context of
its limitations. This was a cross-sectional design; as such,
we couldn’t determine the causal relationship between
HPV awareness and health-related technology use, as well
as social media use for seeking health information. This
study depended on self-reported data and, therefore, may
lead to socially desirable responses on HPV awareness,
health-related technology use, and social media use across
all age groups. The binary questions, such as ‘yes’ or ‘no,’
used to measure technology use and social media use for
health-related information never reflected the frequency
of participants’ technology and social media use for
health-related purposes. There are limited studies that have
investigated HPV awareness across the age groups; hence,
the absence creates challenges to cross-reference. Finally,
previous researchers have focused more on interventions
and gender differences than exploring disparities in HPV
awareness across different ages [14, 76, 77].

Implications for Health Practice and Policy

The lower use of technology and social media
among older adults for health-related purposes presents
a challenge for public health initiatives that increasingly
rely on digital platforms to disseminate information and
encourage healthy behaviors. There is a need for targeted
interventions that bridge the digital divide observed across
age groups. These include educational programs aimed
at improving digital literacy among older adults, the
development of user-friendly health apps tailored to the
needs of this demographic, and initiatives to build trust
in digital health platforms. Addressing the digital divide
is about increasing access and ensuring that the content
is relevant and accessible to older adults who appear to
have insufficient HPV awareness. For instance, providing
information in multiple formats, including audio and
video, and ensuring that content is easy to navigate can
help to improve digital health resources become more
accessible.

Additionally, intergenerational initiatives where
younger family members assist older adults in navigating
technology could be beneficial as well. For instance,
the delivery of HPV education to older adults needs
to be re-evaluated since there appear to have limited
understanding of HPV information at present. As such,
increasing HPV awareness and knowledge can be used as
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a channel for empowering older adults to make informed
choices regarding participation with HPV-related cancer
prevention health strategies and support their children
and family members who may be at risk of HPV. Older
adults should also be encouraged to utilize technology
to access health information about HPV. The availability
of smartphones that includes access to the internet can
be a source of enlightenment to reach higher levels
of awareness they could have missed when they were
younger regarding HPV-related health information.
The most significant impact may be realized if these
technology-based interventions are combined rather than
used individually [35]. For instance, in a potentially ideal
scenario, both younger and older adults can be informed
of their risk associated with HPV by a post on Facebook
or video on YouTube. In addition, the post may include
scheduling appointments where the clinician would be
prompted to give the HPV information via text message,
email, or app to return to the clinic for the second dose
of the HPV vaccine, and the patient would complete the
vaccine series. This can be a source of increasing HPV
awareness, especially for individuals who may not be
using all the technological and social media platforms.

Equally important, attention should be directed
towards promoting robust HPV awareness through
technology and social media use during the early stages
of life. Generally, many younger people are interested
in receiving HPV information, along with other relevant
health information. Through social media channels
provided that messages are considered interesting, their
privacy is protected, and the source is credible [7] . More
so, HPV prevention through vaccination can only be done
in the early years (previously until 26; and more recently
45) [13], so it is vital to target this age group. If social
media is to be used as a successful vehicle to reach them,
then this should be harnessed to reduce potential risk of
HPV and improve awareness. At the same time, social
media campaigns can be used to promote HPV awareness
focusing on communicating clear, concise, and factually
correct information to large numbers of both young and
older adults at a lower cost. Specifically, HPV awareness
campaigns should be used to communicate messages
that can be tailored to the audience, and emphasizes on
appealing to improving health behaviors [78]. Therefore,
healthcare providers should be encouraging the use and
exploration of various social media platforms such as
Facebook or YouTube to empower young people in their
healthcare decision-making required to improve HPV
awareness [33].

Penultimately, there is a need to promote health
education regarding HPV awareness, which can be
achieved by fully taking advantage of technological
platforms to advance this understanding across age groups.
Social media-based efforts can also be utilized to increase
knowledge of the benefits of HPV vaccination as cancer
prevention, which may be a precursor to reducing HPV
vaccine hesitancy and encouraging uptake to decrease
HPV incidence rates, especially for younger adults at risk
of HPV infection [46].

Finally, future studies should be directed toward a
better understanding of how current technologies can



be used to promote, share, and influence health-related
decision-making for older age groups who appear to
have decreased levels of HPV awareness. Researchers
should further examine HPV awareness by focusing on
assessing protective factors and preventive interventions
for younger adults and older at risk of HPV across age
and gender differences. Finally, future studies should focus
on education to further explore the discrepancies in HPV
awareness among different age groups associated with
social media and technology use.

In conclusion, this study has shown a generational
gap in the use of technology and social media for health-
related purposes, underscoring the need for inclusive
health communication strategies that cater to the diverse
needs of different age groups. Although technology
and social media tools remain the preferred method of
communication for disseminating health information,
especially among younger people, they have not been
fully adapted to promote robust HPV awareness. The
variations in age significantly influence HPV awareness,
with general awareness decreasing in each subsequent
older age group as their use of technology and social media
for health information declines. By understanding and
addressing the barriers older adults face, we can improve
their access to valuable health information and resources,
ultimately contributing to better health outcomes regarding
HPYV awareness. Therefore, with their extensive features,
technology and social media can be utilized as agents
for positive behavior changes needed to achieve optimal
health outcomes and advance awareness across variations
of age groups for sexually transmitted diseases (STDs)
and cancer-related infections such as HPV.

Author Contribution Statement

All authors contributed equally in this study.

Acknowledgements

None.

References

1. Centers for Disease Control Prevention [CDC], Genital HPV
Infection-CDC Fact Sheet. Centers for Disease Control
Prevention. 2021.

2. World Health Organization. Human papillomavirus (HPV)
and cervical cancer; 2020.

Available from: https://www.who.int/news-room/fact-sheets/
detail/human-papillomavirus-(hpv)-and-cervical-cancer.

3. Senkomago V, Henley SJ, Thomas CC, Mix JM, Markowitz
LE, Saraiya M. Human papillomavirus-attributable cancers
- united states, 2012-2016. MMWR Morb Mortal Wkly
Rep. 2019;68(33):724-8. https://doi.org/10.15585/mmwr.
mm6833a3.

4. Lewis RM, Laprise JF, Gargano JW, Unger ER, Querec
TD, Chesson HW, et al. Estimated prevalence and
incidence of disease-associated human papillomavirus
types among 15- to 59-year-olds in the united states. Sex
Transm Dis. 2021;48(4):273-7. https://doi.org/10.1097/
01g.0000000000001356.

5. Markowitz LE, Unger ER. Human papillomavirus vaccination.

DOI:10.31557/APJCP.2025.26.11.3939
Technology, Social Media, and HPV Awareness

N EnglJ Med. 2023;388(19):1790-8. https://doi.org/10.1056/
NEJMcp2108502.

6. Alexander, H. Q and A. HPV vaccine, cancer prevention and
older adults; 2018. Available from: https://www.mdanderson.
org/publications/focused-on-health/q-and-a--hpv-vaccine-
-cancer-prevention-and-older-adults.h20-1592202.html.

7. Ortiz RR, Shafer A, Cates J, Coyne-Beasley T.
Development and evaluation of a social media health
intervention to improve adolescents’ knowledge about
and vaccination against the human papillomavirus. Glob
Pediatr Health. 2018;5:2333794x18777918. https://doi.
org/10.1177/2333794x18777918.

8. Mohseni Afshar Z, Aryanian Z, Rajabalian MB, Narouie B,
Dayani M, Aliasgharpour M, et al. Clinical and public health
considerations for hpv infection in men: A narrative review.
Transl Res Urol. 2024;6(1):10-7. https://doi.org/10.22034/
tru.2024.434231.1170.

9. Garolla A, Graziani A, Grande G, Ortolani C, Ferlin A.
Hpv-related diseases in male patients: An underestimated
conundrum. J Endocrinol Invest. 2024;47(2):261-74. https://
doi.org/10.1007/s40618-023-02192-3.

10. Samkange-Zeeb F, Mikolajczyk RT, Zeeb H. Awareness and
knowledge of sexually transmitted diseases among secondary
school students in two german cities. ] Community Health.
2013;38(2):293-300. https://doi.org/10.1007/s10900-012-
9614-4.

11. Samkange-Zeeb F, Spallek L, Klug SJ, Zeeb H. Hpv
infection awareness and self-reported hpv vaccination
coverage in female adolescent students in two german
cities. ] Community Health. 2012;37(6):1151-6. https://doi.
0rg/10.1007/s10900-012-9589-1.

12. Kluczynski MA, Rodriguez EM, McGillicuddy CS, Schlecht
NF. Human papillomavirus vaccination in pediatric,
adolescent, and young adult cancer survivors-opportunity
to address gaps in cancer prevention and survivorship.
Vaccines (Basel). 2024;12(2). https://doi.org/10.3390/
vaccines12020114.

13. Meites E, Szilagyi PG, Chesson HW, Unger ER, Romero
JR, Markowitz LE. Human papillomavirus vaccination for
adults: Updated recommendations of the advisory committee
on immunization practices. MMWR Morb Mortal Wkly
Rep. 2019;68(32):698-702. https://doi.org/10.15585/mmwr.
mm6832a3.

14. Hofman R, van Empelen P, Vogel I, Raat H, van Ballegooijen
M, Korfage 1J. Parental decisional strategies regarding hpv
vaccination before media debates: A focus group study. J
Health Commun. 2013;18(7):866-80. https://doi.org/10.10
80/10810730.2012.757390.

15. Rahman M, Laz TH, McGrath CJ, Berenson AB.
Provider recommendation mediates the relationship
between parental human papillomavirus (hpv) vaccine
awareness and hpv vaccine initiation and completion
among 13- to 17-year-old u.S. Adolescent children.
Clin Pediatr (Phila). 2015;54(4):371-5. https://doi.
org/10.1177/0009922814551135.

16. Walker TY, Elam-Evans LD, Yankey D, Markowitz LE,
Williams CL, Fredua B, et al. National, regional, state, and
selected local area vaccination coverage among adolescents
aged 13-17 years — united states, 2018. MMWR Morb
Mortal Wkly Rep. 2019;68(33):718-23.

17. Armitage C, Conner M. Attitudinal ambivalence: A test of
three key hypotheses. Pers Soc Psychol Bull. 2000;26:1421-
32. https://doi.org/10.1177/01461672002630009.

18. Marshall S, Fleming A, Sahm LJ, Moore AC. Identifying
intervention strategies to improve hpv vaccine
decision-making using behaviour change theory.
Vaccine. 2023;41(7):1368-77. https://doi.org/10.1016/j.

Asian Pacific Journal of Cancer Prevention, Vol 26 3947



Hee Yun Lee et al

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

vaccine.2023.01.025.
Chido-Amajuoyi OG, Jackson I, Yu R, Shete S. Declining
awareness of hpv and hpv vaccine within the general us
population. Hum Vaccin Immunother. 2021;17(2):420-7.
https://doi.org/10.1080/21645515.2020.1783952.
Grigore M, Popovici R, Pristavu A, Grigore AM, Matei
M, Gafitanu D. Perception and use of pap smear screening
among rural and urban women in romania. Eur J Public
Health. 2017;27(6):1084-8. https://doi.org/10.1093/eurpub/
ckx112.
Onyeaka HK, Muoghalu C, Deary EC, Ajayi KV, Kyeremeh
E, Dosunmu TG, et al. The role of health information
technology in improving awareness of human papillomavirus
and human papillomavirus vaccine among u.S. Adults.
Telemed J E Health. 2023;29(6):886-95. https://doi.
org/10.1089/tm;j.2022.0381.
Kolff CA, Scott VP, Stockwell MS. The use of technology
to promote vaccination: A social ecological model based
framework. Hum Vaccin Immunother. 2018;14(7):1636-46.
https://doi.org/10.1080/21645515.2018.1477458.
Miller LM, Bell RA. Online health information seeking: The
influence of age, information trustworthiness, and search
challenges. J Aging Health. 2012;24(3):525-41. https://doi.
org/10.1177/0898264311428167.
Osazuwa-Peters N, Hu A, Rohde RL, Tobo BB, Geneus
CJ, Mohammed KA, Adjei Boakye E. Sociodemographic
predictors of the human papillomavirus (HPV) and HPV
vaccine knowledge and awareness among Americans who
use the internet as their primary source of health information.
J Cons Hlth Internet. 2018;22(3):199-216.

Lee K, Hoti K, Hughes JD, Emmerton L. Dr google and the
consumer: A qualitative study exploring the navigational
needs and online health information-seeking behaviors of
consumers with chronic health conditions. J Med Internet
Res. 2014;16(12):¢262. https://doi.org/10.2196/jmir.3706.
Tennant B, Stellefson M, Dodd V, Chaney B, Chaney D,
Paige S, et al. Ehealth literacy and web 2.0 health information
seeking behaviors among baby boomers and older adults. J
Med Internet Res. 2015;17(3):e70. https://doi.org/10.2196/
jmir.3992.

Okolo CA, Ijeh S, Arowoogun JO, Adeniyi AO, Omotayo
O. Reviewing the impact of health information technology
on healthcare management efficiency. International Medical
Science Research Journal. 2024;4(4):420-40

Fontenot HB, Rosenberger JG, McNair KT, Mayer KH,
Zimet G. Perspectives and preferences for a mobile health
tool designed to facilitate hpv vaccination among young
men who have sex with men. Hum Vaccin Immunother.
2019;15(7-8):1815-23. https://doi.org/10.1080/21645515.
2019.1568156.

Strecher VJ, Rosenstock IM. The health belief model.
Cambridge handbook of psychology, health and medicine.
1997;113:117
Gendler Y, Blau A. Exploring cultural and religious
effects on hpv vaccination decision making using a
web-based decision aid: A quasi-experimental study.
Med Decis Making. 2024;44(4):426-36. https://doi.
org/10.1177/0272989x241240466.

Allison S, Bauermeister JA, Bull S, Lightfoot M, Mustanski
B, Shegog R, et al. The intersection of youth, technology, and
new media with sexual health: Moving the research agenda
forward. J Adolesc Health. 2012;51(3):207-12. https://doi.
org/10.1016/j.jadohealth.2012.06.012.

Darville GC, Anderson-Lewis C, Mercado R, Ma J, Maclnnes
J. Utilizing mHealth technology to increase HPV knowledge
and HPV vaccine uptake in adolescents: A qualitative study.
Journal of Adolescent and Family Health. 2018;9(1):9.

3948 4sian Pacific Journal of Cancer Prevention, Vol 26

33. Johnson-Mallard V, Darville G, Mercado R, Anderson-

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.
46.

47.

Lewis C, Maclnnes J. How health care providers can use
digital health technologies to inform human papillomavirus
(hpv) decision making and promote the hpv vaccine uptake
among adolescents and young adults. Biores Open Access.
2019:8(1):84-93. https://doi.org/10.1089/biores.2018.0051.
Kharbanda EO, Stockwell MS, Fox HW, Rickert VI.
Text4health: A qualitative evaluation of parental readiness
for text message immunization reminders. Am J Public
Health. 2009;99(12):2176-8. https://doi.org/10.2105/
ajph.2009.161364.

Stephens AB, Wynn CS, Stockwell MS. Understanding the
use of digital technology to promote human papillomavirus
vaccination - a re-aim framework approach. Hum Vaccin
Immunother. 2019;15(7-8):1549-61. https://doi.org/10.108
0/21645515.2019.1611158.

Gamble HL, Klosky JL, Parra GR, Randolph ME.
Factors influencing familial decision-making regarding
human papillomavirus vaccination. J Pediatr Psychol.
2010;35(7):704-15. https://doi.org/10.1093/jpepsy/jsp108.
Battles HT. Exploring ethical and methodological issues
in internet-based research with adolescents. International
Journal of Qualitative Methods. 2010;9(1):27-39. https://
doi.org/10.1177/160940691000900104.

Kim J. The relationship of health beliefs with information
sources and hpv vaccine acceptance among young adults in
korea. Int J Environ Res Public Health. 2018;15(4). https://
doi.org/10.3390/ijerph15040673.

Lai CY, Wu WW, Tsai SY, Cheng SF, Lin KC, Liang SY.
The effectiveness of a facebook-assisted teaching method
on knowledge and attitudes about cervical cancer prevention
and hpv vaccination intention among female adolescent
students in taiwan. Health Educ Behav. 2015;42(3):352-60.
https://doi.org/10.1177/1090198114558591.
Lee MJ, Cho J. Promoting hpv vaccination online: Message
designand media choice. Health Promot Pract.2017;18(5):645-
53. https://doi.org/10.1177/1524839916688229.

Lyson HC, Le GM, Zhang J, Rivadeneira N, Lyles C,
Radcliffe K, et al. Social media as a tool to promote health
awareness: Results from an online cervical cancer prevention
study. J Cancer Educ. 2019;34(4):819-22. https://doi.
org/10.1007/s13187-018-1379-8.

Mohanty S, Leader AE, Gibeau E, Johnson C. Using
facebook to reach adolescents for human papillomavirus
(hpv) vaccination. Vaccine. 2018;36(40):5955-61. https://
doi.org/10.1016/j.vaccine.2018.08.060.

Piedimonte S, Leung A, Zakhari A, Giordano C, Tellier
PP, Lau S. Impact of an hpv education and vaccination
campaign among canadian university students. J Obstet
Gynaecol Can. 2018;40(4):440-6. https://doi.org/10.1016/;.
j0ge.2017.07.028.
Sundstrom B, Brandt H, Gray L, Young Pierce J. It’s my time:
Applying the health belief model to prevent cervical cancer
among college-age women. ] Commun Manag. 2018;22:00-.
https://doi.org/10.1108/JCOM-06-2016-0044.

Pew Research Center, Social Media Fact Sheet. 2021.
Lama Y, Quinn SC, Nan X, Cruz-Cano R. Social media use
and human papillomavirus awareness and knowledge among
adults with children in the household: Examining the role
of race, ethnicity, and gender. Hum Vaccin Immunother.
2021;17(4):1014-24. https://doi.org/10.1080/21645515.20
20.1824498.

Francis DB, Cates JR, Wagner KPG, Zola T, Fitter JE,
Coyne-Beasley T. Communication technologies to improve
hpv vaccination initiation and completion: A systematic
review. Patient Educ Couns. 2017;100(7):1280-6. https://
doi.org/10.1016/j.pec.2017.02.004.



48.

O’Brien C. Participation in online communities and
psychosocial well-being among older adults; 2016.

49. Anderson M, Jiang J. Teens, social media & technology 2018.

50.

51.

Pew research center. 2018;31(2018):1673-89.

Chen L, Ling Q, Cao T, Han K. Mislabeled, fragmented,
and conspiracy-driven: A content analysis of the social
media discourse about the hpv vaccine in china. Asian J
Commun. 2020;30:1-20. https://doi.org/10.1080/0129298
6.2020.1817113.

Delany-Moretlwe S, Kelley KF, James S, Scorgie F, Subedar
H, Dlamini NR, et al. Human papillomavirus vaccine
introduction in south africa: Implementation lessons from
an evaluation of the national school-based vaccination
campaign. Glob Health Sci Pract. 2018;6(3):425-38. https://
doi.org/10.9745/ghsp-d-18-00090.

52. Dilley SE, Peral S, Straughn JM, Jr., Scarinci IC. The challenge

53.

54.

55.

56.

of hpv vaccination uptake and opportunities for solutions:
Lessons learned from alabama. Prev Med. 2018;113:124-31.
https://doi.org/10.1016/j.ypmed.2018.05.021.

Margolis MA, Brewer NT, Shah PD, Calo WA, Gilkey MB.
Stories about hpv vaccine in social media, traditional media,
and conversations. Prev Med. 2019;118:251-6. https://doi.
org/10.1016/j.ypmed.2018.11.005.

Thapliyal K, Thapliyal M, Thapliyal D. Social media and
health communication: A review of advantages, challenges,
and best practices. Emerging technologies for health literacy
and medical practice. 2024:364-84.

Ma W, Qiu H, Rahut DB. Rural development in the digital
age: Does information and communication technology
adoption contribute to credit access and income growth in
rural china? Rev Dev Econ. 2023;27(3):1421-44. https://doi.
org/10.1111/rode.12943.

Hiiliir G, Macdonald B. Rethinking social relationships in
old age: Digitalization and the social lives of older adults.
Am Psychol. 2020;75(4):554-66. https://doi.org/10.1037/
amp0000604.

57. Martinez-Dominguez M, Mora-RiveraJ. Internet adoption and

58.

59.

60.

61.

62.

63.

64.

usage patterns in rural mexico. Technol Soc. 2020;60:101226.
https://doi.org/10.1016/j.techsoc.2019.101226.

Shah PV. Impact of the psychological resistance and the trust-
building factors on elders’ technology adoption decisions.
Doctoral dissertation, Carleton University; 2021.
Frishammar J, Essén A, Bergstrom F, Ekman T. Digital
health platforms for the elderly? Key adoption and usage
barriers and ways to address them. Technol Forecast Soc
Change. 2023;189:122319. https://doi.org/10.1016/].
techfore.2023.122319.

Chopik WIJ. The benefits of social technology use
among older adults are mediated by reduced loneliness.
Cyberpsychol Behav Soc Netw. 2016;19(9):551-6. https://
doi.org/10.1089/cyber.2016.0151.

Wilson-Menzfeld G, Gates J, Vijaykumar S, Morgan D.
Understanding older adults’ use of social technology and the
factors influencing use. Ageing and Society. 2021;43:1-24.
https://doi.org/10.1017/S0144686X21000490.

Moxley J, Sharit J, Czaja SJ. The factors influencing
older adults’ decisions surrounding adoption of
technology: Quantitative experimental study. JMIR Aging.
2022;5(4):¢39890. https://doi.org/10.2196/39890.
Lokker C, Gentles SJ, Ganann R, Jezrawi R, Tahir I, Okelana
O, et al. Knowledge translation strategies for sharing
evidence-based health information with older adults and
their caregivers: Findings from a persona-scenario method.
BMC Geriatrics. 2021;21(1):665. https://doi.org/10.1186/
s12877-021-02588-x.
Cooks EJ, Vilaro MJ, Dyal BW, Wang S, Mertens G, Raisa A,
et al. What did the pandemic teach us about effective health

DOI:10.31557/APJCP.2025.26.11.3939
Technology, Social Media, and HPV Awareness

communication? Unpacking the covid-19 infodemic. BMC
Public Health. 2022;22(1):2339. https://doi.org/10.1186/
s12889-022-14707-3.

65. Lenselink CH, Schmeink CE, Melchers WJ, Massuger
LF, Hendriks JC, van Hamont D, et al. Young adults and
acceptance of the human papillomavirus vaccine. Public
Health. 2008;122(12):1295-301. https://doi.org/10.1016/j.
puhe.2008.02.010.

66. L’Engle KL, Mangone ER, Parcesepe AM, Agarwal S,
Ippoliti NB. Mobile phone interventions for adolescent
sexual and reproductive health: A systematic review.
Pediatrics. 2016;138(3). https://doi.org/10.1542/peds.2016-
0884.

67. Food US, Drug Association. FDA approves expanded use
of Gardasil 9 to include individuals 27 through 45 years old.
Silver Spring, MD. 2018 Oct 5.

68. Wilson MM. Sexually transmitted diseases in older
adults. Curr Infect Dis Rep. 2006;8(2):139-47. https://doi.
org/10.1007/s11908-006-0010-z.

69. Hopfer S, Duong HT, Garcia S, Tanjasiri SP. Health
information source characteristics matter: Adapting the
dissemination of an hpv vaccine intervention to reach latina
and vietnamese women. J Prim Prev. 2021;42(5):511-29.
https://doi.org/10.1007/s10935-021-00643-2.

70. Lim MS, Hocking JS, Hellard ME, Aitken CK. Sms sti: A
review of the uses of mobile phone text messaging in sexual
health. Int J STD AIDS. 2008;19(5):287-90. https://doi.
org/10.1258/ijsa.2007.007264.

71. Adhikari J, Sharma P, Arjyal L, Uprety D. Youtube as a
source of information on cervical cancer. N Am J Med
Sci. 2016;8(4):183-6. https://doi.org/10.4103/1947-
2714.179940.

72. Colorafi K, Evans B, Lamb G. Engagement with the
plan of care among older adults with multiple cardiac
diagnoses. Qual Health Res. 2021;31(7):1234-46. https://
doi.org/10.1177/10497323211001344.

73.Kasymova S, Harrison SE, Pascal C. Knowledge and awareness
of human papillomavirus among college students in south
carolina. Infect Dis (Auckl). 2019;12:1178633718825077.
https://doi.org/10.1177/1178633718825077.

74.Korda H, Itani Z. Harnessing social media for health promotion
and behavior change. Health Promot Pract. 2013;14(1):15-
23. https://doi.org/10.1177/1524839911405850.

75. Ferro A, Odone A, Siddu A, Colucci M, Anello P, Longone
M, et al. Monitoring the web to support vaccine coverage:
Results of two years of the portal vaccinarsi. Epidemiol Prev.
2015;39(4 Suppl 1):88-93.

76. Nadarzynski T, Smith H, Richardson D, Pollard A, Llewellyn
C. Perceptions of hpv and attitudes towards hpv vaccination
amongst men who have sex with men: A qualitative analysis.
Br J Health Psychol. 2017;22(2):345-61. https://doi.
org/10.1111/bjhp.12233.

77. Watkins KL, Reitzel LR, Wetter DW, McNeill LH. Hpv
awareness, knowledge and attitudes among older african-
american women. Am J Health Behav. 2015;39(2):205-11.
https://doi.org/10.5993/ajhb.39.2.7.

78. Carpenter CJ. A meta-analysis of the effectiveness of health
belief model variables in predicting behavior. Health
Commun. 2010;25(8):661-9. https://doi.org/10.1080/1041
0236.2010.521906.

Golsl

This work is licensed under a Creative Commons Attribution-
Non Commercial 4.0 International License.

Asian Pacific Journal of Cancer Prevention, Vol 26 3949



